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PE CHINH THUC

Cau 1. (2,0 diém)

1

2
1+ +
2019 N 2021++/2020 _\/ {2020 2020

1-+/2020 \J2020 1++/2020

a) Tinh gia tri cua biéu thic: A =

b) Giai phuong trinh: X++v4—x* =2.
Cau 2. (2,0 diém) Cho Parabol (P) y = x* va duong thang d: y = 4mx—m—3 (m la tham sb).
a) Tim m dé Parabol (P) cit dudng thang d tai hai diém phan biét.
b) Tim m dé Parabol (P) cit duong thang d tai hai diém phan biét c6 hoanh d6 cling nho
hon 1.
X(4x+y)(x+4)=6

Cau 3. (1,0 diém) Giai hé phuong trinh:
x*+8x+y=-5

Cau 4. (3,0 diém) Cho duong tron (O), tir diém A ngoai duong tron v& duong thang AO cit
duong tron (O) tai B va C (AB < AC). Qua A v€ duong thang khong di qua tam O cat duong
tron tai D va E (AD < AE). Puong thang vudng goc véi AB tai A, cat duong thang CE tai F.

a) Chtng minh rang tir giac ABEF néi tiép duong tron.

b) Goi M 1a giao diém thu hai caa FB véi duong tron (O), chitng minh DM L AC.

¢) Ching minh: CE.CF + AD.AE = AC?.
Cau 5. (1,0 diém)

a) Cho ba s thyc duong a, b, ¢ thoa man a+b+c=4. Tim gia tri nho nhat cua biéu

1

thuc: P = i+—.
ac bhc

1 1 1 1
+ + +.+———>5,
1+J2 3+J4 J5+6 J119 ++/120
Cau 6. (1,0 diém) Cho nira duong tron tam O dudng kinh AB. M 1a diém chinh giita cung
AB, C la mot diém trén nira duong tron. AC cat MO tai D. Chitng minh rang tim dudng tron

ngoai tiép tam giac MCD ludn nam trén mot duong thang c¢o dinh khi C di dong trén nira
duong tron.

b) Chting minh rang:

Thi sinh khdng sir dung tai li¢u. Can bg coi thi khéng giai thich gi thém.
Hovaténthisinh: ... o,
S6 béo danh: .............
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Cau Pap an piém
a) Tinh gia tri cua biéu thic:
1+ 2 + L
A = 2019 s 2021+ /2020 ~ J2020 2020
1—+/2020 \2020 1++/2020 '
b) Gidi phwong trinh: X+4—x* =2.
a) Taco:
M )
_ 2019 2021++/2020 2020 0,25
1-+/2020 2020 1+4/2020
_ 2019 2021+ /2020 1 0,25
1-+/2020 2020 J2020
_ 2019 | 2020 ++/2020 0,25
1-+/2020 \2020
2019
= ———  +42020+1
1-+/2020
=0 0,25
b) Tacod: x+vV4—-x* =2 J4—x> =2-X
2 x>0 0.5
=
4-x*=(2-X)?
2-x>0 0,25
Ry
X(x-2)=0
0.25

2 Cho Parabol (P) y = x* va dudng thang d: y = 4mx—m—3
a) Tim m dé Parabol (P) cit dudng thang d tai hai diém phan biét.
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b) Tim m dé Parabol (P) cit duong thiang d tai hai diém phan biét
¢6 hoanh d6 cung nho hon 1.

a) (P) cat duong thang d tai hai diém phan biét.

& Phuong trinh x* —4mx+m+3=0 c6 hai nghiém phan biét 0,25
a=0
&
A'>0 0,25
< 4m*—m—-3>0 0,25
m>1
= 3 (™ 0,25
m<—-
4
b) Vi dieu kign (*) thi Parabol (P) cat d tai hai diem phén biét.
Khi do, parabol (P) cat duong thang d tai hai diém phan biét c 025

hoanh d6 x;,X,cung nhé hon 1.

Q{(xi—l)(xz—l)w

X +X, <2

xlxz—(x1+x2)+1>0
o
X + X, <2 0,25

{(m+3)—4m+1>0
=

dm< 2
4
m<—
& 0,25
m<=
2
1
om<=
2
Két hop voi diéu kién (*) ta dugc: parabol (P) cat duong thang d
tai hai diém phan biét c6 hoanh do x,, x,cting nhé hon 1 khi 0.95
3
m<-=,
4
3 X(4x+y)(x+4)=6
Giai hé phuong trinh: ( y)( ) :
X* +8X+y=-5
 [x(x+4)(4x+y)=6 (x2+4x)(4x+ y)=6
Taco:q | = 0,25
x> +8Xx+y=-5 (X% +4x) +(4x+y)=-5
Vay x*+4xva 4x+y 1a 2 nghiém cua phuong trinh: 0,25
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X=-2++2
y=5-42

= =
y=-4x-3 x=-2-+/2
y=5+4/2

0,25

{x=—1

2 = — :2

+) Véi X +4X 3<:> y
4X+y=-2 {x:—3

y =10 0,25

Vay hé phuong trinh da cho c6 4 nghiém (x;y)la: (—2+ \/5;5—4«/5) :

(-2-V2:5+442), (-32), (-310).

4 | Cho duong tron (O), tir diém A ngoai dwong tron vé duong thang AO
cat duong tron (O) tai Bva C (AB < AC). Qua A vé dwong thang
khéng di qua tam O cdt dwong tron tgi D va E (AD < AE). Puong
thang vudng goc véi AB tai A, cat dwong thang CE tai F.

a) Ching minh rang ti giac ABEF néi tiép duwong tron.

b) Goi M la giao diém thit hai ciia FB véi dwong tron (O), ching
minh DM _L AC.

¢) Ching minh: CE.CF + AD.AE = AC”.

0,25

a) Taco FAB=90°, Vi AF L AB ,BEC =90° 0,25
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tir gidc ABEF c6 FAB + BEF =180°
Suy ra tir giac ABEF ndi tiép. 0,5
b) Tacd AFB = AEB bang %sd cung AB (cua duong tron ngoai tiép tu 05
gidc ABEF) ’
Mit khac AEB = BMD bing %Sd cung BD (cua duong tron tam O)
0,5
Do d6 AFB =BMD = AF //DM ma AF L AC =DM L AC.
c) Xét tam giac ACF va tam giac ECB
AACF [ AECB(g.g) = 2o = SF _ cEcF = AcBC (1)
CE BC 0,5
AABD T AAEC (g.g) = 22 = AP _ Ap AE = AB.AC (2)
AE AC
(1)+(2)= AD.AE +CE.CF = AC(AB +BC) = AC*. 0,5
Vay CE.CF + AD.AE = AC? (dpcm)
5 a) Cho ba sé thue diong a, b, ¢ théa man a+b+c=4. Tim gia
tri nho nhdt cua biéu thic: P = i+i
ac bc
b) Ching minh rang:
1 + 1 + 1 +...+ ! >5
1+/2 3+V4 JB+6 T 119 +4120
1 1 4
a) Apdung BPT: —+=>——.
) Ap dung a b a+b
, 1 1 1(1 lj 4
Taco —+—=—| —+—|2
ac bc cla b) c(a+b)
] 4 0,25
Mat khac > > =
c(a+b) (a+b+c j
2
a+b+c)
(vi 4c(a+b)< (a+b+c) & c(a+b)< 5 )
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Vay i+i >1.
ac bc 0,25
A (4 . 5 A 5 =R ’ 1 1
Vay gia tri nho nhat caa bicu thic: P=—+-—=1
ac bc

DAau bang xay ra khi va chi khi c=2,a=b=1.

b) Pats =—— +—_* 4 1 4 41
T 142 B+Ja B+6 T 119 +4120
. 1 1 1 0,25
Xét biéu thirc S, = + tot—Y—
2 2+3 Ja+B J120 ++/121
Taco
S,+S, = 1 + 1 +...+ 1 + 1
P12 2+3 T 119+4120 120 +4121
S,+S, =2 -1+3-42+..+4121-120 =121 -1=10
Mit khac dé dang chirng minh duoc:
1 1
> ,Vk>1,keN
J2k +2k =1 2k +2k +1
:>Sl>82. 0’25
Vay S, >5,

1 1 1

1
ha + + +..+
Y142 B+da B+ 19+ 120

> 5. (dpcm).

Cho nita dwong tron tdm O dwong kinh AB. M la diém chinh giza

6 |cung AB, C la mgt diém trén nita duwong tron. AC cat MO tqi D.
Chung minh rang tam dwong tron ngogi tiép tam giac MCD ludn nam
trén mot duong thang co dinh khi C di déng trén nua dwong tron.
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Goi | 1a tam duong tron ngoai tiép tam giac MDC, xay ra hai kha ning

Truong hop 1. Biém C nam trén cung nho BM

0,5

Tacdé MID =2.MCD =90°.

Laico IM = ID néntam giac MID vudng can tai I, do d6 DMI =45°, hay
OMI =45° = OMB. Suy ra M, |, B thang hang nén I thugc BM cé dinh

Truong hop 2. Biém C nam trén cung nho AM
D

M

0,5

Tuwong tu tacé MID = 2.MCD =90°. Ma IM = ID nén tam giac MID
vuong can tai I, do d6 DMI =45° = IMO = 135°.

Mit khac OMB = 45° nén IMB = IMO + OMB = 180°.
Suy ra ba diém I, M, B thang hang, hay | thuoc BM ¢é dinh.
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